Introduction
Macroenzymes are formed by complexes of enzymes and their polymerisation products. The enzymes are usually linked to immunoglobulins, proteins, lipoproteins or cell membrane segments. 1 Therefore, macroenzymes have a higher molecular mass, making their clearance slower and more difficult, and resulting in a spurious increase in serum enzyme concentration. 2 Macroenzymes are sometimes associated with autoimmune or idiopathic diseases. 
Exemplar case
We recently experienced the case of a 71-year-old man with asymptomatic isolated increase in serum AST level of 72 IU/L (normal range: <40 IU/L) found during a scheduled examination for his diabetes, hypertension and non-rheumatic aortic regurgitation at Queen Elizabeth Hospital, Hong Kong, in March 2018. Other parameters of his liver function test were normal.
Investigation was undertaken to look for the cause of the deranged liver function test. Viral hepatitis markers were tested negative for hepatitis B and C. Muscle enzyme CK and LDH levels were normal. Serum copper, ceruloplasmin, iron saturation, and ferritin level were all within normal range. Autoimmune markers including anti-nuclear antibody, anti-mitochondrial antibody, and antismooth muscle antibody were all negative. The immunoglobulin profile was unremarkable. The autoimmune hepatitis score before treatment was 7, which suggested against the diagnosis of autoimmune hepatitis. Ultrasonography of the liver showed several small liver cysts but was otherwise unremarkable. No dilatation of the biliary system was noted. The patient had progressive worsening of serum AST level up to 145 IU/L on blood tests during the subsequent year. Owing to the largely normal investigation results, absence of symptoms and signs, a diagnosis of macro-AST was suspected. Subsequently, polyethylene glycol (PEG) precipitation assay was performed and the diagnosis of macro-AST was confirmed.
Diagnostic pathway
In our patient, hepatic causes of elevated serum AST level, such as viral hepatitis and autoimmune hepatitis, were unlikely given the negative laboratory tests, normal ultrasound findings, and low autoimmune hepatitis score. Non-hepatic causes of elevated serum AST level include muscle damage and haemolysis. Given the normal muscle enzyme levels (CK, LDH) in our patient, the elevated serum AST level was unlikely attributable to muscle damage. 3 Patients with macroenzymes are always asymptomatic owing to the falsely elevated concentration of enzymes without an increase in enzymatic activity. Macroenzymes should be suspected when there is a persistent isolated elevated enzyme level without a positive correlation with the other related enzymes; in our patient, serum ALP, ALT and GGT levels were normal.
In our patient, the presence of macro-AST was detected by the precipitation technique with PEG. After the patient's serum is treated with PEG, immunoglobulins precipitate out with the immunoglobulin-bound AST, revealing the lower free AST concentration. 4 Other techniques COMMENTARY employed to identify the presence of macroenzymes include electrophoresis, immunoinhibition, immunoprecipitation, measurements of heat stability, and chromatography. 2, 3 Typically, a combination of these techniques is used to improve the diagnostic accuracy. 3 
Conclusion
Despite the rarity of the condition, macro-AST should be suspected when extensive investigations are unable to identify the cause of persistent isolated elevated serum AST level in an otherwise asymptomatic patient. 1 It should be considered that this is a benign condition and a high index of suspicion may obviate the need for unnecessary extensive investigations. Macroenzymes are associated with not only AST, but also CK, LDH, amylase, and other enzymes.
